The outcome of treatment for amblyopia and the factors that affect this are not well understood. A major reason for this has been the exclusion from previous large studies of a sometimes unknown number of patients because of failure to comply with treatment. This paper analyses the outcome of amblyopia treatment in a retrospective review of the orthoptic records of a cohort of 961 children treated for amblyopia at seven centres who first attended in 1983. The final visual acuity was recorded by Snellen or matching methods in 894 children (93 %). Of these, 48 % achieved 6/9 or better, 3S % less than 6/9 but better than or equal to 6/18, and 17 % achieved less than 6/18. There is a wide range in the reported results of treatments of amblyopia with success rates ranging from 30% to 92%.1,2 Reasons for this include the selection of patients and the exclusion from some studies of those not com pleting treatment. 3 There have been few studies with large numbers of patients which include information on chil dren who do not complete treatment and there have been no multicentre studies. This paper analyses factors associ ated with the outcome of amblyopia treatment in a multi centre study of 961 children treated for amblyopia and followed for up to 10 years. 
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PATIENTS AND METHODS
Data were collected on all 961 patients first seen at each of seven English Orthoptic Centres in 1983 who were pre scribed occlusion for anisometropic, strabismic, or mixed amblyopia at any time either at the first appointment or up to 10 years subsequently. The visual acuity (including the method of measurement) and the treatment prescribed at each visit were entered into a database from the orthoptic records. The same orthoptist supervised the collection of data at each centre. Details of the presentation of these children are given in an accompanying paper. 4 The degree of social deprivation of each child was estimated by the Townsend deprivation score5 using electoral ward data from the 1981 census linked to the postcode of each patient. Statistical analysis of social deprivation was based on these raw values although for tabulation the deprivation scores are grouped into quintiles.
RESULTS

Outcome for Diff erent Types of Amhlyopia
The final visual acuity, i.e. the best visual acuity within three visits of the cessation of treatment, was recorded by either matching (49%) or Snellen methods (51 %) in 894 (93%) of the children. Of these, 48% achieved 6/9 or bet ter, 35% 6/18 or 6/12 and 17% achieved less than 6/18. The outcome was better for pure anisometropes, inter mediate for pure strabismic patients and least good for mixed strabismic and anisometropic patients (Fig. 1) . with a mean final visual acuity (VA) exp[(l:log VA)/n] of 6/10.2 (n = 163),6/12.8 (n = 477) and 6/14.8 (n = 254), respectively. This was statistically significant (p<0.000l).
There was a significant relationship between difference in spherical equivalent between the two eyes and final visual acuity amongst those children with anisometropia (linear regression: n = 157, p<O.OOOI for pure aniso metropes; n = 248, p<O.OOOl for mixed amblyopes), with worse final visual acuity associated with higher degrees of anisometropia.
Age at Start of Treatment
Neither the age at presentation nor the age at the start of 
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Visual acuity at start of treatment Outcome of amblyopia treatment at seven centres (A-G). Regression analysis showed that even after allowing/or diff erences in initial acuity there were significant diff erences between centres. treatment ( Fig. 2) was associated with the final outcome. This was true whether children with all types of amblyopia were considered together (age at start of treatment, p = 0.08) or analysed separately (anisometropic amblyo pia: p = 0.48; strabismic amblyopia: p = 0.10; mixed amblyopia: p = 0.64).
Final Visual Acuity and Initial Visual Acuity
A total of 708 children had a Snellen or matching acuity measurement prior to starting treatment. For each type of amblyopia the visual acuity at referral and at start of treat ment correlated closely with the final visual acuity. This was statistically significant for all types of amblyopia (n = 708, p<O.OOOl) and each type of amblyopia separ ately (anisometropic amblyopia: n = 162, p<O.OOOI; strabismic amblyopia: n = 338, p<O.OOOl; mixed amblyopia: n = 208, p<O.OOOl). For children whose acuity at start of treatment was less than 6/9 the average improvement in visual acuity was 1.8 Snellen lines (Fig.  3) .
Association Between Appointments Kept and Final Visual Acuity
There was a significant association between percentage of prescribed appointments kept during the first year of treat ment and the final visual acuity (n = 894, p<O.OOOl).
Patients who missed no appointments in the first year of treatment had a mean final visual acuity of 6/9.5 (n = 94) for anisometropic, 6/11.3 (n = 225) for strabismic and 6/14.0 (n = l39) for mixed amblyopia. The mean acuity for patients who had missed an appointment in the first year of treatment was 6/11.1 (n = 69), 6/14.3 (n = 252) and 6/15.9 (n = 115), respectively.
Association Between Social Deprivation and Outcome
There was no significant relationship between social deprivation measured using the Townsend score and final visual acuity amongst children with pure anisometropic and mixed amblyopia (n = 163, p = 0.45; n = 253, P = 0.33, respectively). However, there was a slight association between social deprivation and outcome for patients with strabismic amblyopia (n = 477, p = 0.04) with the most deprived quintile of strabismic children having a mean final visual acuity of 6/14.4 compared with 6/11. 7 for the least deprived quintile.
Hours of Patching and Final Visual Acuity
In 80% of the children the number of hours of patching prescribed in the first 3 months of treatment was recorded. There was a highly significant relationship between hours of patching prescribed in the first 3 months and final visual acuity for all types of amblyopia (n = 809, p = 0.0001) and for each type of amblyopia analysed separately (Fig.  4) (anisometropic: n = 152, p = 0.008; strabismic: n = 423, p = 0.007; mixed: n = 234,p = 0.004). On aver age children who were prescribed less than 90 hours of 629 patching in the first 3 months of treatment had a final visual acuity of 6/10.8 (n = 244), while children who were prescribed 360 or more hours of patching had a mean final visual acuity of 6/16.7 (n = 93). However, this association could be attributed to the greater number of hours of patching prescribed for children with poorer initial visual acuities (regression analysis of final visual acuity adjusted for initial visual acuity: anisometropic: n = 152, p = 0.31; strabismic: n = 299,p = 0.81; mixed: n = 193,p = 0.90).
Factors Associated with Clinic
Even after adjusting for all other variables there remained significant differences in outcome at the different centres (p = 0.02) (Fig. 5) . We therefore analysed the character istics of different centres to see whether these related to outcome. The following factors were considered: average age of presentation of each type of amblyopia to each centre; mean number of visits in the first year for each type of amblyopia; and proportion of patients who missed appointments at that clinic in the first year. It was found that children with anisometropia from centres with a younger mean age of starting treatment had a significantly better final visual acuity than those from centres with an older mean age (p = 0.001). There was a similar but marginally non-significant effect amongst those with mixed amblyopia (p = 0.06). Children with strabismus showed no similar relationship (p = 0.33).
There was no evidence of a relationship between the number of visits prescribed by each centre and final visual acuity amongst those children with strabismic or mixed amblyopia (p = 0.68 in each case). However, for children with anisometropic amblyopia centres which prescribed, on average, more visits to their patients had better results (p = 0.003).
DISCUSSION
The outcome of amblyopia treatment is notoriously diffi cult to evaluate.6 There are problems with the mathemat ical analysis of acuity data, the small size of most of studies, and with the selection of patients.
In analysing data of children with amblyopia there are two problems not encountered in analysing acuity data from adults. Firstly, the visual acuity of children, when tested by the same method, tends to improve with age; secondly, young children are usually tested with the Sheridan Gardiner chart while older children are tested with the Snellen chart and these two tests are not equiva lent. Several methods7,x have been suggested to overcome these problems, the most satisfactory being the acuity ratio of Fulton et al.9 which is calculated by reference to the acuity of the non-amblyopic eye. In our series a visual acuity of better than 6/6 was almost never recorded and thus we were not confident that the minimum angle of res olution of the non-amblyopic eye had been accurately recorded. Better analysis of our data would have been possible if more accurate testing of the acuity in the better eye had been done.
In the largest series of amblyopic patients to date, MassieJO reported on 949 patients treated at one centre.
However, the method of selection of patients, particularly with regard to patients who failed to attend, is not clear. recorded from the centres we have studied in the United Kingdom.
Despite the large numbers in our series we, like pre vious authors, could find no significant association between young age at presentation and better outcome. In fact there was a tendency for the reverse to be true. The time of onset of strabismus, and therefore of strabismic amblyopia at least, varies widely between children. We found a marked correlation between initial visual acuity and outcome, showing that poor initial visual acuity indi cates severe (i.e. difficult to treat) amblyopia. We suspect that later onset amblyopia tends to be less severe than earlier onset amblyopia, and also that during any delay between onset and start of treatment there is a progressive deterioration towards more severe amblyopia. These two factors could result in the finding of no overall correlation between age and outcome.
Like Lithander and Sj6rstrandl3 we found that good compliance was associated with better outcome. Since social deprivation did not make much difference to out come, we suspect that their system of intensive follow-up contributed to better compliance in their series and was the main factor responsible for the difference in overall out-G. WOODRUFF ET AL.
come in the two series. Patients prescribed more hours of patching in the first year of treatment had a worse outcome than children prescribed fewer hours. For all children we demonstrated that this association could be attributed to the fact that more hours of patching were prescribed for children with worse initial visual acuities.
Overall we conclude that the main factor affecting the outcome of amblyopia treatment is the initial visual acuity.
If differences in the severity of amblyopia at the start of treatment are taken into account the mean outcome for children with strabismic amblyopia at the different centres in our study was similar. However, there remained differ ences in outcome of anisometropic and mixed amblyopia and those centres having less good results with these types of amblyopia were those where patients with anisometro pia presented late. It is not clear whether this is because the centres with the better results treated patients sooner after the onset of amblyopia than the centres with the less good results or whether the treatment itself was indeed better at these centres. For better analysis of treatment in future studies the visual acuity of the good eye should be recorded accurately. However, it appears that the outcome of amblyopia treatment in many centres in this country is worse than it could be in ideal circumstances with unlim ited resources.
